If the preparation be now examined it will be seen that the clearing effect of the xylol has produced a change which reveals the fact that the bone surrounding the oval window has a structure different from that which is commonly assumed to exist. This effect is due to the considerable difference in the refractive indices of bony tissue and cartilaginous tissue, the latter being much more highly refractile than the former. Hence at any point at which the two tissues are in contact there is a considerable dispersion of light and the region becomes opaque, whereas in those parts in which there is a relatively large mass of either tissue it becomes more or less transparent. This effect is shown in slide 1, in which it will be seen that most of the bony surface of the preparation is homogeneous in appearance. The footplate of the stapes and a portion of the adjacent walls of the vestibule, however, present a speckled appearance, while the cartilage lining the articular surfaces where the stapes and the wall of the vestibule are in actual contact is rendered transparent, because it is pure cartilage without any bony elements in its composition.
Employing this method of preparation, I examined the region under discussion in ten temporal bones taken from ten different individuals, that is to say, one temporal bone from each subject. One bone was from a subject of the age of 14 at the time of his death; the others were all from adults varying from the age of 30 to 60. Of the ten cases, the middle and inner ears were normal anatomically and physiologically in five; uncomplicated chronic middle-ear suppuration was present in two; chronic middle-ear suppuration, associated with septic meningitis, was present in two; and chronic middle-ear suppuration associated with cerebral abscess was present in one.
As stated above, the footplate of the stapes and the adjacent tissue in the immediate vicinity of the oval window are not composed entirely of bony tissue in the ordinary sense, but of a mixture of bone and cartilage. As a consequence, this portion of the wall of the vestibule has the appearance of a band of speckled white surrounding the oval window. The cartilaginous element in tne footplate of the stapes has long been recognized, hence there is no need to refer to it further. But, so far as the writer is aware, the cartilaginous element in the adjacent portions of the wall of the vestibule have not been described hitherto. In the portion above and below the footplate the band has a diameter equal to about one-third of that of the footplate itself in its small diameter; but at the anterior and posterior regions the band is, in most specimens, considerably broader. Thus, in slides 1 and 4, at its anterior extremity, it projects downwards to a considerable distance and is deeply cleft. In the same two specimens it will be noticed that posteriorly also the band extends backwards to a considerable extent. The band is at its narrowest opposite the posterior third of the lower margin of the oval window (slide 2), and the next narrowest is at a corresponding point near the upper margin of the oval window. Thus the band is narrow at points opposite one another on the two horizontal walls of the oval window, near the junction of their middle and posterior thirds. It is important to notice this for reasons which will be given later.
Footplate of stapes and adjacent region as viewed from the vestibule.
In none of the ten cases examined was this semi-cartilaginous band absent. It varied, however, in different cases, both in breadth and also in the relative amounts of cartilage and bone of which it is composed. It was broadest in Case 7 and narrowest in Case 8, but the differences in breadth were not very great. As regards the relative amount of cartilage and bone present, the differences were much greater. In Cases 5 and 6 very little cartilage was present, and hence the band is hardly to be distinguished from the surrounding walls of the vestibule. In Cases 7 and 9, on the other hand, the -cartilaginous element was predominant. Coincident middle-ear suppuration does not seem to have any effect upon this semi-cartilaginous band, since Cases 1 and 9 suffered from middle-ear disease, and in the latter both crura of the stapes had been eroded away by caries. In Cases 5 and 6, in which the cartilaginous element was only scantily present, the patients died from cerebral abscess and septic meningitis respectively; but there is no reason to suppose that these conditions were in any way associated with the relatively small amount of cartilage present in the structure under discussion. In none of the cases was there any septic infection in the labyrinth.
As regards the general anatomical significance of this cartilaginous element, I think there can be little doubt that it is a remnant of the original foetal cartilaginous capsule of the labyrinth, in which the bony capsule develops later on. And the same probably holds true of the layer of cartilage which has long been known to line the vestibular surface of the footplate of the stapes. Minute islets of cartilage are also frequently found embedded in the bony capsule of the cochlea, as is well known, and indeed some of these may be seen in slides 7 and 9.
Similar islets of cartilage are found in the walls of the semicircular canals, and no doubt all are remnants of the original cartilaginous capsule of the labyrinth. The islets of cartilage found in the cochlear portion of the wall of the labyrinth are supposed, as is well known, by some otologists to be a causative factor in otosclerosis. But, as the present writer has pointed out, they probably play a part that is passive rather than active.'
Another little anatomical detail hitherto unrecognized is revealed in these preparations. I refer to the deep cleft which passes forwards and downwards from the anterior margin of the oval window. It is seen in its most pronounced degree in slide 1, but it is also well developed in Case 4 (slide 4), and is quite plainly visible in slides 9 and 10. On the other hand, in slide 8 it is not present, and in slide 3 it is hardly distinguishable. In the remaining cases, 2, 5, 6 and 7, it is present, but is not seen in the illustrations because the photographs in these cases were taken from a direction which does not give a clear view of that particular region. In regard to this cleft, it is not possible, at present, to say what is its physiological significance, if indeed it has any. Similarly, its pliylogenetic significance cannot be discussed until anatomical investigations have been made in animals other than man. l Gray, " Otosclerosis," p. 157. H. K. Lewis and Co., 1917. 
Section of Otology
These preparations reveal yet another anatomical feature in the labyrinth which, so far as I am aware, has not yet been described.
This consists of a small foramen, which is to be found in the outer wall of the vestibule immediately behind the posterior margin of the oval window. It is seen most clearly in slides 4, 7, 8 and 10; and in slides 1 and 5 it is present but not so well seen. In slides 3,.6 and 9 it is not found. In slide 2 the saw-cut in making the preparation has removed the foramen if it was present. It is not possible to say at preseiat what purpose this foramen serves. Probably it serves to conduct a blood-vessel or a nerve and it should not be difficult by means of microscopic sections to decide the matter.
These preparations are further useful in determining the cadaveric position of the footplate of the stapes. But for this purpose a magnified stereoscopic image must be employed. When examined by that method it is to be found that, in the cadaver, the posterior third of the footplate is rotated inwards and the anterior two-thirds outwards. This was found in nine out of the ten cases examined. The remaining case was particularly interesting, because in it the head and both crura of the stapes had been eroded by caries, hence the stapedius muscle could not exercise any action upon the stapes. In this case there was no rotation of the footplate of the stapes. It appears probable, therefore, that either at the moment of death, or else during the rigor mortis, the stapedius muscle undergoes contraction and causes a rotation of the stapes round a vertical axis which passes through the footplate at the junction of the middle and posterior thirds. According to this evidence, therefore, the function of the stapedius muscle in man is to draw the anterior two-thirds of the bone outwards from the vestibule and at the same time to drive the posterior third inwards. This view is further supported by the fact that the annular ligament is longer at the anterior margin of the oval window than at the posterior margin, and would thus give greater freedom of movement to the anterior than to the posterior extremity of the stapes.
Note.-Referring once more to the band of cartilages in the wall of the vestibule in the region of the oval window, which is described at the beginning of this paper, it may not be out of place to make a short note in regard to its possible significance in pathological conditions. It is well known that the bony change in otosclerosis almost invariably first manifests itself in the wall of the labyrinth-in front of the oval window, and it has been suggested that the reason for this lies in the fact that in this region there is a layer of cartilage which is liable to undergo the 21 at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from 2Gray: Anatomical 'Features of the Vestibule process of ossification. In view, however, of the anatomical structure described at the beginning of this paper,-such an argument loses weight almost entirely. As described above, the layer of cartilage is no more abundant in front of the oval window than behind it. It is clear, therefore, that it is something more than the presence of cartilage in the wall* of the labyrinth that determines the first bony change in otosclerosis to occur in the region in front of the oval window.
DISCUSSION.
The PRESIDENT : It is unnecessary for me to say how grateful we are to Dr. Gray for giving us a demonstration of this kind, nor to say how great an honour this kind of work confers on British otology. For many years original work on the specialty has been much neglected in this country and hence our indebtedness to Dr. Gray for his contribution of to-day.
Mr. SYDNEY SCOTT: In histological sections through the labyrinth with the stapes in situ, I have always been struck with the persistence and extent of cartilage cells, even late in life, certainly up to the age of 72. Dr. Gray's beautiful method of demonstrating these facts is new and he shows what I have not seen in sections, namely that cartilage extends across the central part of the footplate, as well as over the vestibular wall. The thick rings of cartilage supporting the attachment of the annular ligament are very constant.
Dr. A. A. GRAY (in reply): I must confess I had not noticed what
Mr. Scott has just referred to until I made this discovery: then on looking at my microscopic sections I found it. These, however, do not give a picture of it, as seen here, en masse.
